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This presentation is provided solely for informational purposes. It does not provide legal advice, have
legally binding effect, or expressly or implicitly create, expand, or limit any legal rights, obligations,
responsibilities, expectations, or benefits in regard to any person.
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Overview of the GHG Reporting
Program

Goal of GHG Reporting Program: To collect accurate GHG data to inform
future policy decisions

Covers 41 source categories for reporting

— 33 types of direct emitters

— 6 types of suppliers of fuel and industrial GHG

— Facilities that inject CO2 underground for geologic sequestration, enhanced oil recovery,
or any other purpose

e 25,000 metric tons CO, equivalent (CO,e) or more per year reporting threshold

for most sources

e Reporting only, no control or use requirements

e Monitoring began in 2010 for 29 source categories and an additional 12 source
categories began collecting data in 2011




Source Categories Covered by
GHG Reporting Program

Power Refining & | Other Combustion | Waste Metals Minerals | Pulp & | High GWP
Petrochem | Chemicals Paper Gases

- Electricity - Petroleum - Adipic Acid - Stationary - Industrial - Aluminum - Cement -Pulp & - Electronics Mfg.
Generation Refineries - Ammonia Combustion \If\z;isé?ills - Ferroalloy - Glass Paper - Fluorinated GHG

= Elegtrlcal = Petgoch_em. _ Hydrogen Sutrial _Iron & Steel - Lime Production
Equipment Production Production - Industria o > -HCEC-22
Mfg. i Wastewater - -€a carbe Prod./HFC-23

- Nitric Aci ; arbonate :

- Electrical ohosonor Treatment - Magnesium Use Destruction
Equipment BT - MSW - Silicon - Pre-Charaed
Use Acid Landfills Carbide - Soda Ash Equipmer?t

- VG - Zinc Import/Export
Dioxide

- Industrial Gas
L suppier
Petroleum & Natural Gas Systems Fuel Suppliers Carbon Capture & ini
Sequestration

- Onshore Production - Coal-Based Liquid Fuels Suppliers - Geologic - Ynderground
Sequestration of CO2 Caqal Mines

- Offshore Production - Natural Gas and Natural Gas Liquids

- Natural Gas Processing Suppliers - Injection of CO2

- Natural Gas Transmission/Compression - Petroleum Product Suppliers - CO2 Suppliers

- Natural Gas Distribution Direct Emitters
- Underground Natural Gas Storage Suppliers
- Liquefied Natural Gas Storage CO2 Injection

- Liquefied Natural Gas Import/Export



Data Publication

Data publication tool allows stakeholders and the public to access the key
data elements quickly and easily and to sort data by location, sector, and

by gas

GHGRP data available at: http://ghgdata.epa.gov

<EPA ghodata

2010 Greenhouse Gas Emissions from Large Facilities

Other Data Sources | Hel

elresh View
- 314 | Ellke (2% |9 Tweet (778 Pinit
g+ 1T
B
Facility or Location yeo) Bl & 5 Choose State [v]
GREENHOUSE GAS: All 3 B
EMISSION RANGE: 0- 23,000,000 metric tons COze 3
k. Ontario Ere
6231 Total Emitters Displayed Calgary
Vangzaver Sl
2010 Emissions n 4 Lrsd
Facility Name/Location v (metric tons COze) @ 3 o ™
Washingtol (R @m A Ne
121 REGIONAL DISPOSAL 114,408 | 0 A - innesots (OB Ej"”‘W‘ﬂk — 5
FACILITY @ y @ N 1 SNnva
ut Wisconsip \ 2 ) cotia
EEmne e @ Idaho o= ~ icheian | ORI w T Vermont
- Wyoming e / New York N
23rd and 3rd 82,955 : @ @ e H‘m:z’hm
BRODKLYN, N, 11232 - v Nebry ol @lem@ eeeac e
296 #2 Central Delivery 25,175 Nevada iitedi States Mdiang ML New e mue-su--m
A o*" Colorado
Point Kansas Missouri e Eunnentmut
Blancs, N, 67412 @Mmm ¥ @ @ muck-® stmsv
305 Central Delivery Point 38,881 ~r . @ o | okishoma |y Tefiessee R otk - me’,m
Compressor Station An o,,,, T i M:ry\and
Aztec, N, 87410 Phibnix Mwm @ Dall ."‘“'“"@ Garolina
- San Dicgs - @ by Posama Catumbia US Wainland
316 Central Delivery Point 63,881 —— Toxkbng i g [ daea |
BLOOMFIELD, NM. 87413 N Loulsiang
\ .;gr@"ﬂm.s:f@
32.7 Central Delivery Point 56.476 Antoni
Gulfof " American Samoa
BLANCO, NM, 87412 California W
2 MR Gufer lriana Islands
328 #2 CDP COMPRESSOR 55,072 MonfSey e > Guam
STATION Mexico Hayana
BLANCO, NM, 87412 Yirgin Isiands
Cuadslojara Map data 82012 Gnngle INEGI, MapLink, Tele Atlas - Temms of Us
3M BROWNWOOD 36.877
BROWNOOD, TX, 76801 SELECT ALL o o o [V 3 o
.
3m co 75,800 Power Other Pulp and Cocmen
Sector Refineries Chemicals q Landfills Metals Minerals P and
CRFUSUE, (L G Plants Industrial Paper .
Commercial
3M CO - GUIN 28,749 e
L cum s asses 2010 GHG Emissions ETYS ann aza ace an ann ar ac an




GHGRP RY 2010 Data Summary:
Emissions by Facility and Sector
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Alaska - 17 380 250

Guam - 288,102

Hawaii - 8,678,285

Puerto Rico - 16,907,165
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RY 2010 data presented here reflects data reported to the GHGRP as of April 6, 2012




Subparts Related to CCS

e Subpart PP — Suppliers of CO2 (capture facilities)
e Subpart UU —Injection of CO2
e Subpart RR — Geologic Sequestration of CO2

Geological Storage Options for CO,

Pr oil or gas
Injected CO,
3 Stored CO,

1 Depleted oil and gas reservoirs

2 Use of CO, in enhanced oil recovery

3 Deep unused saline water-saturated reservoir rocks
4 Deep unmineable coal seams
5
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Use of CO, in enhanced coal bed methane recovery
Other suggested options (basalts, oil shales, cavities)




Subpart PP —Suppliers of CO2

e The Subpart PP source category includes facilities that capture a CO2
stream for supplying to the economy or injecting underground

— CO, capture (ethanol, natural gas processing, etc)

— CO, production wells (extraction)
e Over 120 facilities reported data for 2010

Subpart PP Capture and Extraction Facilities
CO, Supplied in 2010

Subpart PP Capture and Extraction Facilities
CO, Supply End Uses in 2010

M Food and beverage,
7.68MMt

W Enhanced oil and natural
gas recovery, 54.6MMt

m Sum of All Uses Under 5
%, 3.8125MMt

W Other/Unknown,
3.45MMt

* Source: EPA Greenhouse Gas Reporting Data. Based on reporting year 2010 data.

MMt = million metric tons; Mt = metric tons




Subpart PP - Facilities
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Subpart UU — Injection of CO,,

e The Subpart UU source category includes facilities with any well or
group of wells that inject a CO, stream into the subsurface (and
that do not report under Subpart RR)

— UIC Class I, enhanced oil and gas recovery (EOR) projects
— Projects that received an R&D exemption from Subpart RR
— Other facilities injecting CO2 (e.g., acid waste disposal, gas plants)

e Annually reported data includes:
— the amount of CO, received for injection
— data used to calculate the amount
— the source of CO, (if known)

e Data collection began in 2011 and the 1% reports were submitted
to EPA in September 2012



Subpart RR — Geologic Seqguestration
of CO2

sy

 The Subpart RR source category includes:

— Any well or group of wells that inject a CO, stream for long-term
containment in subsurface geologic formations

— All wells permitted as UIC Class VI wells

e Facilities that conduct enhanced oil and gas recovery are not

required to report geologic sequestration under Subpart RR
unless:

— The owner or operator chooses to opt-in to Subpart RR, or

— The facility holds a UIC Class VI permit for the well or group of wells
used to enhance oil and gas recovery

e All facilities subject to Subpart RR must develop and implement

an EPA-approved monitoring, reporting and verification (MRV)
plan

e Subpart RR is complementary to and builds on UIC requirements

10



Subpart RR - R&D Project
Exemption

 R&D projects may receive an exemption from Subpart RR
provided they meet the eligibility requirements

e A projectis eligible for the exemption if it meets the
Subpart RR definition of R&D project:

— “a project for the purpose of investigating practices, monitoring
techniques, or injection verification, or engaging in other applied
research, that will enable safe and effective long-term
containment of a CO, stream in subsurface geologic formations,
Including research and short duration CO, |nject|on tests
conducted as a precursor to long-term storage”

 R&D projects that are exempt from Subpart RR are
required to report under Subpart UU*

* Unless the R&D Project also meets the separate definition of exempt
“research and development” under 40 CFR Part 98, Subpart A
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Subpart RR - Data Collection and
Reporting Reguirements

 The following quantities are required to be reported annually:

— CO, received

— CO, injected

— CO, produced

— CO, emitted by surface leakage

— CO, emitted from equipment leaks

« These quantities (with the exception of CO, received) are used to calculate
the amount of CO,, sequestered, which is reported annually and
cumulatively over the Subpart RR reporting lifetime of the facility.

e The source of the received CO,, if known, must also be reported.

e Facilities must submit an annual monitoring report, which includes: a
narrative history of monitoring efforts; non-material changes to MRV Plan;
a narrative history of monitoring anomalies; and a description of surface
leakage of CO,, if any
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Illustrative Example of GHGs to be
Reported for Subpart RR

CO, source
type CO, CO
. CO, 2 cO
received injected produced o r21ed
I . = c-omeeeo| in fluids CO,
" : i ! ; surface
FaC|I||ti)r/§gence ! {_ N Ieakage, if
= = = I ./ any

M = Meter
EL&V = Equipment Leaks
and Vented Emissions
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Subpart RR - MRV Plan:
Major Elements

1. Delineation of the maximum monitoring area
(MMA) and active monitoring areas (AMAS)

2. ldentification of potential surface leakage pathways
for CO, in the MMA

3. Astrategy for detecting and quantifying surface
leakage of CO,

4. A strategy for establishing the expected baseline for
monitoring CO, surface leakage

5. Site-specific variables for the mass balance equation

14



Monitoring Areas

Subpart RR Maximum
Monitoring Area (MMA)
boundary defined by
presence of Free Phase
CO, until the plume has
stabilized, plus a one-half
mile all around buffer

- =~

(o) Buffer Zone
_______ (*2 mile)
Subpart RR Active
o Monitoring Area (AMA)
B o boundary defined by the
= CO2 Injection areathat will be

@ =Abandoned Well monitored over a specific

time interval
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Illustration of GS Site Monitoring
Detection, Verification, Quantificatio
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Strategy for Establishing Baselines

Primary goal: to discern whether or not the results of

monitoring are attributable to leakage of injected CO,

Includes environmental and operational parameters

Approaches should be: reliable, representative of site
conditions, and accurate enough to minimize false (+/-)
readings

Methods that can be used to establish expected baselines
— Pre-injection monitoring of environmental variables

— Contemporaneous monitoring (reference or control
location(s))

— Use of predictive models

17



For More Information

GHG Reporting Program:

http://www.epa.gov/ghgreporting/ ,mg:EnEET‘d

Reporting Tool

Published Data:

http://ghgdata.epa.gov ghgdata

Resources by Subpart (i.e., PP, UU, RR):
http://www.epa.gov/ghgreporting/reporters/subpart/index.htmi
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